[18F]FLT is superior to [18F]FDG for predicting early response to antiproliferative treatment in high-grade lymphoma in a dose-dependent manner.
Positron emission tomography (PET) with the thymidine analogue [(18)F]fluorothymidine ([(18)F]FLT) has been shown to detect early response to chemotherapy in high-grade lymphoma. In this preclinical in vitro and in vivo study we compared [(18)F]FLT to the glucose analogue [(18)F]fluorodeoxyglucose ([(18)F]FDG) regarding dose-dependent visualization and prediction of early therapy response. Immunodeficient mice bearing human diffuse large B-cell lymphoma (SUDHL-4) xenotransplants were treated intraperitoneally with increasing doses of the cytotoxic agent doxorubicin. Metabolic and antiproliferative effects were assessed 2 days after therapy by [(18)F]FLT and [(18)F]FDG PET. Explanted lymphomas were analysed histologically and by immunostaining against Ki67 and caspase 3. In vitro, lymphoma cells were incubated with increasing concentrations of doxorubicin and analysed using the tetrazolium assay, fluorescence-activated cell sorting, and [(18)F]FLT and [(18)F]FDG uptake 48 h later. In vivo, tumour growth was inhibited by doses of doxorubicin ranging from 25 μg to 200 μg. The mean tumour-to-background ratio (TBR) of [(18)F]FLT on day +2 was significantly reduced in all dose groups compared to control and baseline values and preceded changes in tumour volume. Importantly, there was a significant inverse correlation between reduction in TBR and dose of chemotherapy (r = -0.54, p = 0.021). The mean TBR of [(18)F]FDG, however, increased after therapy and differed considerably between groups (r = -0.13, p = 0.668). Explanted tumours showed a dose-dependent decrease in the proliferation marker Ki67, but no change in the apoptotic marker caspase 3. In vitro, doxorubicin led to a dose-dependent reduction in cell viability and a decrease in S phase. Lymphoma cells showed a dose-dependent reduction in [(18)F]FLT uptake, in contrast to a variable and decelerated reduction in [(18)F]FDG uptake. Thus, the increase in [(18)F]FDG uptake in vivo presumably reflected nonspecific glucose metabolism of inflammatory cells, as confirmed by histology of explanted lymphomas. Early responses to dose-dependent antiproliferative treatment in high-grade lymphoma are more accurately visualized with [(18)F]FLT PET than with [(18)F]FDG PET.